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MOTTO 
 
Always be yourself no matter what the say and never be anyone else even if 
they look better than you. 
(Anonymous) 
Belajarlah dari masa lalu, hiduplah untuk hari ini, dan berharaplah untuk masa 
depan. Yang paling penting, jangan berhenti bertanya. 
(Albert Einstein) 
Do the best and pray. God will take care of the rest.  
(Anonymous) 
Focused, hard work is the real key to success. Keep your eyes on the goal, and 
just keep taking the next step towards completing it. If you aren't sure which 
way to do something, do it both ways and see which works better.  
(John Carmack) 
Jika kamu tidak keras kepala, kamu akan mudah untuk menyerah.  Jika kamu 
tidak fleksibel, kamu akan sulit menemukan solusi untuk masalah yang sedang 
kamu hadapi. 
(Jeff Bezos) 
Keep your dreams alive. Understand to achieve anything requires faith and 
belief in yourself, vision, hard work, determination, and dedication. Remember 
all things are possible for those who believe. 
(Gail Devers) 
Success is the result of perfection, hard work, learning from failure, loyalty, and 
persistence.  
(Colin Powell) 
The best revenge for the people who have insulted you is the success that you 
can show them later. 
(Anonymous) 
To be on the top you need hardwork, to stay on the top you need characters. 
(Anonymous) 
Try not to become a person of success, but rather try to become a person of 
value. 
(Albert Einstein) 
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ABSTRAK 
 
VISARETRI PRAMUKTIA PURWOSRI. 2017. Penghitungan Optimasi Baja 
Tulangan pada Pekerjaan Pelat dan Balok dengan Menggunakan Microsoft Excel 
dan AutoCAD (Studi Kasus Pembangunan Apartemen Gunawangsa Tidar 
Surabaya). Skripsi. Program Studi Teknik Sipil. Fakultas Teknik Universitas 
Sebelas Maret. 
Dalam suatu proyek konstruksi, material baja tulangan merupakan komponen 
yang menghasilkan sisa material paling tinggi. Tingginya nilai sisa material baja 
tulangan ini  perlu mendapat perhatian penting karena dapat menyebabkan 
terjadinya pembengkakan biaya yang tak terduga (hidden cost) mengingat 
tingginya harga baja tulangan di pasaran. Untuk mengatasi permasalahan tersebut, 
studi ini mencoba bar bending schedule mengkombinasikan program Microsoft-
Excel dan juga AutoCAD. 
Penelitian ini menggunakan metode kuantitatif komparatif yaitu dengan 
melakukan perhitungan bar bending schedule stuktur pelat dan balok 
menggunakan metode linear programming dengan bantuan program Microsoft 
Excel dan AutoCAD kemudian membandingkan hasil dari program tersebut 
dengan jumlah penggunaan besi di lapangan. Lokasi penelitian dilakukan pada 
Proyek Apartemen Gunawangsa Tidar Surabaya.  
Hasil analisis data diperoleh bahwa penggunaan program bantu Add-in Solver 
mampu mengoptimasi sisa material baja tulangan dengan cukup baik serta 
menghasilkan waste baja tulangan minimum. Presentase rata-rata penghematan 
baja tulangan pada masing-masing diameter yaitu pada Ø8 sebesar 25,99%, D10 
sebesar 5,15%, D13 sebesar 19,09%, D16 sebesar 27,268%, D19 sebesar 17,03%. 
 
 
Kata kunci : balok, baja tulangan, bar bending schedule, optimasi tulangan, 
pemrograman linier, pelat, script, solver, waste. 
 
 
 
 
 
 
 
 
  
ABSTRACT 
 
 
VISARETRI PRAMUKTIA PURWOSRI. 2017. The Calculation of 
Reinforcement Steel in Optimization of Plate and Beam Using Microsoft Excel 
and AutoCAD (Case Study at Construction Gunawangsa Tidar Apartment 
Surabaya). Essay. Civil Engineering Study Program. Faculty of Engineering, 
Sebelas Maret University. 
 
In a construction project, the reinforcing steel material is the component that 
produces the highest residual material. The high value of the remaining steel 
reinforcement material needs to get important attention because it can cause an 
unexpected cost increment (hidden cost) given the high price of reinforcing steel 
in the market. To overcome this problem, this study tries bar bending schedule to 
combine Microsoft-Excel program and also AutoCAD. 
This study uses a comparative quantitative method that is by calculating bar 
bending schedule of plate and beam structure using linear programming method 
with the help of Microsoft Excel and AutoCAD program and then compare the 
result of the program with the amount of iron usage in the field. The location of 
the research was conducted at the Gunawangsa Tidar Apartment Project 
Surabaya. 
The results of data analysis found that the use of the program Add-in Solver aids 
to optimize the rest of the reinforcing steel material quite well and produce 
minimum steel reinforcement waste. The average percentage of steel 
reinforcement in each diameter is Ø8 of 25.99%, D10 is 5.15%, D13 is 19.09%, 
D16 is 27.268%, D19 is 17.03%. 
 
 
Keywords: beam, steel reinforcement, bar bending schedule, reinforcement 
optimization, linear programming, plate, script, solver, waste. 
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